A drug repurposing screening reveals a novel epigenetic activity of hydroxychloroquine.
Multiple myeloma (MM) is an incurable hematological malignancy driven by several genetic and epigenetic alterations. The hyperactivation of the Polycomb repressive complex 2 (PRC2), a multi-subunit oncogenic histone methyltransferase, has been implicated in the pathogenesis of this malignancy. Upon protein-protein interaction (PPI) between the catalytic subunit EZH2 and EED, PRC2 primarily methylates lysine 27 of histone H3 (H3K27me3), thus modulating the chromatin structure and inducing transcriptional repression. Herein, we highlight a new mechanism of action that can contribute to explain the anti-tumor activity of hydroxychloroquine (HCQ), an anti-malaric agent also known as autophagy inhibitor. By structural studies, we demonstrate that HCQ inhibits the allosteric binding of PRC2 to EED within the H3K27me3-binding pocket, thus antagonizing the PRC2 catalytic activity. In silico results are compatible with the significant reduction of the H3K27me3 levels in MM cells exerted by HCQ. Overall, these findings disclose a novel epigenetic activity of HCQ with potential implications for its clinical repositioning.